.1: Map of large earthquake epicentres on the territory of Central Asia, M ≥ 5 (from the ancient time to 2009). 1: 5 ≤ M ≤ 6, 2: 6 < M ≤ 7, 3: M > 7. (Mikhailova et al., 2015) (1934). In the 1950s, after beginning to work on detailed investigations of the seismic regime, several stations were opened at the same time and formed a seismic monitoring network. (1976) where the network had been developed due to the opening of new stations and observatories, and due to modernisation. From 1969, station data were processed by the processing group of the IGS, and then since 1976 by the IS AS Kazakh SSR. In 1979, the Seismological Experience-Methodical Expedition (SEME, ISC agency code SOME) was formed and operated all stations in the network. It had a group for seismic data processing and this structure still exists (Mikhailova and Kurskeyev, 1995) .
The period from 1999 to 2009 was a unique stage in the seismological observations development in Kazakhstan: during this short period new seismic arrays and stations were put into operation one by one. The seismic arrays network and some other stations are operated by the Institute of Geophysical
Research which was part of the National Nuclear Centre (NNC) of RK (Mikhailova, 2009) . The main designation of the created seismic arrays is monitoring nuclear tests and earthquakes as part of the global monitoring networks. Three seismic arrays -Makanchi, Borovoye, and Kurchatov-Cross -are included in the International Monitoring System (IMS) created under the Comprehensive Test-Ban Treaty (CTBT) (Mikhailova, 2016) . Makanchi is a primary station of the IMS, Borovoye and Kurchatov-Cross are included in the IMS network of auxiliary stations (Mikhailova, 2016) . Two seismic arrays -Karatayu and Akbulak -were created together with the Air Force Technical Application Centre (AFTAC, USA) and were integrated into the network of nuclear tests monitoring of AFTAC (Mikhailova, 2016 ).
The seismic arrays have different configurations and apertures (Mikhailova, 2016) . The configuration of The seismometers at all arrays are located in wells of 25 m -60 m depth. More detailed information on seismic arrays and its aperture can be found on the web site of the Kazakhstan National Data Centre www.kndc.kz.
Data from all seismic arrays arrive at the Kazakhstan National Data Centre (KNDC), Almaty, and are transmitted or submitted after processing to international data centres (IDC, IRIS/DMC, NEIC, ISC, EMSC, GSRAS), where they are successfully used for global seismic monitoring. The data from the Kazakhstan seismic arrays are always used for processing of the largest earthquakes of the world;
researchers from different countries apply this data to solve tasks in different fields of geophysics including investigation of the Earth's structure and creation of its more complete models (Mikhailova, 2016) .
In addition to seismic arrays, the IGR network contains three-component stations among which there are two stations of the IRIS IDA network, one IRIS GSN station, one station of the IMS auxiliary network and two stations were earlier included into the network under the CAREMON project (Mikhailova et al., 2010) .
The main dates of the IGR ME RK observation system installation are:
1994
The stations of the special control service of the former USSR -Borovoye, (BRVK) Kurchatov (KURK), Aktyubinsk (AKTK/AKTO), Makanchi (MAKZ) were transferred to the NNC RK. Most of the seismic stations of Kazakhstan have excellent conditions for seismic signals recording. Owing to the detailed selection of sites for the stations in respect to geology and seismic noise characteristics, successful configuration of arrays, integration of broadband and short-period instruments, all stations in the system are highly sensitive to regional and teleseismic events. This allows for using the system successfully within the national and international monitoring. The Centre actively exchanges data with many research organisations in Kazakhstan and the world. Data processing in the Centre is conducted 24 hours a day, 7 days per week. The processing of seismic events is made for local and regional distances (Central Asia), we determine the arrival time, amplitudes, and periods of regional seismic phases Pn, Pg, P, Sn, S, Lg, Rg. The following types of seismic bulletins are created:
Data Processing and Data Availability
• Automated bulletin, the delay is from 40 minutes to one hour.
• Interactive regional bulletin, 1 day delay.
• Joint interactive regional bulletin (with SEME Ministry of Education and Science (MES) RK and other Central Asia stations), 2 days delay ( Figure 5 .8).
• Catalogue of seismic events indicating its nature, several months delay.
Note that for the creation of interactive seismic bulletins, KNDC uses data from stations belonging to several other organisations. The data arrive in real time from seismic arrays Zalesovo (Russia), Alibek (Turkmenistan), several stations in Kyrgyzstan and one SEME station. In addition, KNDC receives arrival times, amplitudes and periods in tabular form from SEME stations that are inaccessible in real time.
For the bulletin creation, 'Seatools' software (NDC USA) is used. This software is applicable for data processing from three-component stations and from seismic arrays (Mikhailova and Sinyova, 2002b) . The software has tools for calculating the regional mpv magnitude and energy class K (Rayutian, 1964; Mikhailova and Neverova, 1986) . All processing results can be found in KNDC web-site www.kndc.kz.
The data of the IGR ME RK stations network are used for special tasks of nuclear monitoring, such as location, estimation of parameters and discrimination. In addition, the network records large amounts of earthquakes occurring on the territory of Central and South Asia. The data analysis of the IGR monitoring network allowed the revealing of earthquake sources in regions that were traditionally considered as aseismic or of low seismic activity in the territory of Kazakhstan (Figure 5.9) (Mikhailova and Sokolova, 2003a; Mikhailova et al., 2003b; Belyashova et al., 2002; Mikhailova et al., 2002a; Mikhailova et al., 2006b; Chekaninskiy, 1928; Urazayev, 1979; Kondorskaya and Shebalin, 1977; Mikhailova et al., 2003c; Mikhailova et al., 2012) . Its discovery is an interesting fact which should be taken into account for seismic hazard assessment. In addition, the staff of the Data Center of the IGR ME RK has analysed retrospective historical and new data from digital stations. The availability of a huge archive of historical seismograms in the Republic containing records from the 1960s allowed us to determine the parameters of some historical earthquakes that occurred in different regions of Kazakhstan. The judgement on Kazakhstan's seismicity has been changed significantly.
New data on seismicity should effect the assessment of seismic hazard in Kazakhstan and be taken into 
